Abstract Epidemiological studies on the incidence and prevalence of disease will help in the monitoring and surveillance of diseases thus preventing occurrence of an epidemic. This study focuses on the variations in the incidences of canine babesiosis over a period of 8 years in Chennai. Variations have been noticed to in the incidence of the species of Babesia affecting dogs. There has been an escalation in the incidence of B.gibsoni infection during the study period. The factors such as seasonal, age, sex and breed influences on the incidence have been studied.
Introduction
Babesiosis in a hemoprotozoan parasitic disease affecting cattle, dogs, sheep, goats, horses, wild canids and bovids. The common etiological agents of babesiosis in dogs are Babesia canis (large form) and B.gibsoni (small form). The disease is known to be transmitted by acarine vectors. Dogs also acquire the infection from dog bites, blood transfusions, or transplacental transmission. Babesiosis is characterized by pyrexia, haemolytic anaemia, jaundice, lethargy and hemoglobinurea. Though both the species of Babesia affect dogs normally, certain variations in their incidence and prevalence pattern has been noticed in the recent years.
The ever changing global scenario of climate change, global warming etc., has not only posed a challenge for the survival of animals and human beings but also has influenced the pathogens affecting them. Thus in recent years, the reports on emergence and re-emergence of diseases are increasing. Therefore, monitoring and surveillance of diseases are essential to have a check on the incidences of these diseases. Epidemiological studies on the incidence and prevalence pattern are gaining importance due to this aspect. This paper presents the variations in the incidences of the Babesiosis in dogs in Chennai, Tamilnadu, India.
Materials and methods
A total of 28,343 blood smears collected during the eight year period spanning from January 2006-December 2013 from dogs brought to Madras Veterinary College Teaching Hospital form the basis of the study. Peripheral blood smears were collected from dogs exhibiting clinical signs such as pyrexia coupled with haemoglobinuria, lymphadenopathy, lethargy and tick infestation. The smears were stained with Leishman-Giemsa cocktail staining technique and examined for the presence of hemoprotozoan parasites. The smears were screened and the organisms were identified by their based on their morphology. B.canis organisms were large, bilobed and occurred in pairs while B.gibsoni were small, oval or ring shaped organisms in red blood cells. However, the incidence of B. canis has ranged between 2 and 6 percent with the year 2011 alone recording highest incidence of 8.5 percent. The percent incidence of babesiosis from 2006 to 2013 has been depicted in Fig. 1 . Re-emergence of B.gibsoni in dogs at Chennai has been reported in 2002 (Harikrishnan et al. 2002) and since then B.gibsoni is encountered regularly. Similar findings have also been documented by Birkenheur et al. (2005) in USA, where an increased incidence of B.gibsoni was recorded as against B.canis vogeli. This is in contrast to a report by Sundar et al. (2004) which revealed just 0.08 % incidence of B. gibsoni in Chennai. Sex-wise incidence of B. gibsoni and B. canis infections in dogs has been depicted in Figs. 2 and 3 , respectively. It could be inferred that B. gibsoni infection was recorded equally in both male and female dogs. This finding was in concurrence with that reported by Senthil Kumar et al. (2009) . However, with B. canis, certain sex related differences have been noticed. In 2006, all the cases of B. canis was recorded only in male animals and preponderance of infection among males have been recorded in 2009, 2010, 2012 and 2013 .
Observations on the age-wise incidence of Babesiosis (Figs. 4, 5) indicated that the young dogs less than 1 year of age and adult dogs above 6 years were more infected. This could be attributed to the fact the poor immune status in young as well as adult dogs. This finding is similar to that recorded previously by Senthil Kumar et al. (2009) and Samad (2008) . Breed-wise observations (Table 1) indicated that the Spitz, Labrador, Non-descript and German shepherd are the mostly affected breeds with both the species of Babesia. It has been pointed out by Senthil kumar et al. (2009) that Spitz and non-descript animals were most affected with hemoprotozoan diseases than the other breeds attributing incidence to the hairy nature of the former making it more conducive for the vector survival while they attributed poor management of the latter as the reason for higher incidence. Analysis of the season-wise (Fig. 6 ) of babesiosis revealed peak infection during November (Monsoon) and another peak in April (beginning of summer). During winter (December-March), the incidence was common. This could be attributed to the temperature and relative humidity variations which favour the vector survival and hence the transmission. This finding also concurs with that recorded by Senthil Kumar et al. (2009 
